I. INTRODUCTION
I hear the guitarist playing next to me; I hear the water drops falling from the leak in the roof. I especially hear the steady mating call of the amphibians in the canal that strongly resembles a sound that is easily and readily synthesized. It is that the frogs are modulating their vocal chords. However, the fact that the other frogs further away in the canal are also echoing the same sound makes it worth interpreting. Their chirping entrains; these frogs are naturally echoing, by a deep communication within their primal expression, which we, as humans, do not have anymore.
(Personal Deep Listening notes, Spring 2013)
My thesis composition, Maitreya, aims to embody a unity between Eastern and
Western cultural traditions with a combination of vocal sampling, phase vocoding, Deep
Listening, and modular synthesis techniques.
I have Pauline Oliveros to thank for my awareness and initiation to becoming a deep listener. Her theory, known as Deep Listening, is a metaphorical meditative practice that trains one to be a deep listener. It states that one should always be listening to all sounds in the surrounding environment and always remind oneself when he or she is not listening. Being a deep listener requires a novel hypersensitivity to sounds that happen all the time and therefore makes one more sensitive and appreciative of sound.
After my research into Deep Listening, I find that I spend a large amount of time sitting in silence developing a more thorough appreciation of music and all sounds.
I strongly believe that because Deep Listening opens the listener's awareness and sensitivity to sounds, that it has the power to allow for a sacred listening experience.
The New Oxford American Dictionary defines the adjective, "sacred," as how something is "regarded with great respect and reverence by a particular religion, group or individual." Expanding from this definition, I consider sacred music to be a sequence of vibrations, which create a desirable and harmonious audible structure that is pleasing to my ears and other senses. These sequences of vibrations and melodies provide me with a sense of peace during my compositional processes. I aim to create a new form of music that through its own personal meaning does not have to be religious in order to be something that I consider sacred. I view this approach of utilizing sounds that have a personal sacred meaning to produce a sacred music as something similar to the technique found in other sacred musics, such as raga. For example, when describing the significance of deep personal meanings in raga, Ravi Shankar states -"the highest aim of our music [i.e. raga] is to reveal the essence of the universe it reflects, and the ragas are among the means by which this essence can be apprehended" (Schwartz 82) .
Following this idea, my thesis project aims to yield a composition that I myself will consider sacred and, as such, hopefully communicate a message with the listeners.
To do this, I aim to transmit attributes of Deep Listening experiences that portray sound as a form of alchemy such as horripilation, which is known as the sensation of chills or tingles during a powerful conscious experience. I equate this feeling with a personal awareness of something sacred. I have found that horripilation is most possible in our present day while watching a film because the viewer is engaged in a story that builds up to a certain point and is accentuated by the musical score. Horripilation can occur almost as if on trigger because of the music that is paired with a peak point in a film's plot. I can verify this of my own experience in two recent films: "Batman: The Dark Knight Rises," the score composed by Hans Zimmer, and "The Hobbit: An Unexpected Journey," the score composed by Howard Shore. I noticed, while experiencing these films at certain critical moments, chills ran through my whole body. The movie theater going experience is a sort of modern or contemporary cathedral whereby a large group of people and loud amplitudes heighten the effects of sounds. This is similar to the historical experience of listening to chorales and sacred music in a cathedral where the architecture's natural reverb would amplify the music and potentially send chills to the listeners, thereby creating a feeling of union with the divine. Listener. We can hear beyond the deep rumble of the airplanes, or the earth quaking, and the deep sounds that surround us throughout our everyday lives. I believe that music can assist with the meditation and healing process. Sound can provide a sense of guidance and the insight that one may seek if they desire to listen to music.
II. HISTORY OF VOCAL SYNTHESIS AND RE-SYNTHESIS
The history of computer-synthesized speech begins in the 1950s at Bell Telephone Laboratories, where scientists and engineers were working to replicate the human voice in telephone systems. Musicians soon became interested in the possibility of using the synthetic voice as a musical instrument that could surpass the human voice in plasticity and range of capabilities. The element of intelligible language was thus introduced to computer music, bringing with it a broad range of theatrical, intellectual, and poetic possibilities. ( Figure 1 ). It has within it seven subpatches: four phase vocoders, a vowel generator, a noise filter sound source, and dual-carrier frequency modulation (FM). The phase vocoder, introduced to computer music by J.A. Moorer, "offers the opportunity to make musically interesting changes to the spectrum of a natural tone before resynthesizing it" (Dodge 253) . Additionally, it can change pitches or the spectral content of a sound without affecting its duration. The phase vocoder is defined as "a channelized analysis tool that measures the amplitude of the spectral components of a signal in frequency bands" (Dodge 251) . Following this analysis, one can make transformations to a sound before the phase vocoder resynthesizes it. Curtis Roads, author of the Computer Music Tutorial, explains it as follows:
The phase vocoder applies Fast Fourier transforms to short segments of incoming sounds. The FFTs result in a series of spectrum frames that capture the frequency domain evolution of the sound over time. Based on these data, the original sound can be re-synthesized by additive synthesis; each sine wave oscillator's frequency corresponds to an analyzed There are four phase vocoders programmed within the patch. Figure 4 shows one of these phase vocoders. These alter the sound's envelope shape and duration. Alternatively, I can patch the mixer or oscillator output to any filter output or input. I have two filters on my synthesizer.
One is the Borg filter made by Malekko, and the other is a multimode filter made by Doepfer.
The dual-Pingable Envelope Generator (PEG) module made by 4ms Company is a dual envelope generator whose envelope lengths are set by incoming clocks or "pings."
The PEG reference manual explains that the "total envelope time is set by time between pulses (which are referred to as 'pings')" (4ms Company). An oscillator can be patched through one or two envelope generators.
A "trigger" input detects when a control voltage exceeds a preset value, thus initiating-or triggering-the envelope function. The envelope proceeds through its attack and decay phases and remains at its sustain level until the trigger input goes below the preset value, thus initiating the release phase. (Rossing, Moore, and Wheeler 623)
The timing of the envelope is determined by the multiplication or division settings that the Div/Mult knob controls. The division of the control voltage input allows the sound to travel at a slower pace. The main materials for Maitreya are the chanting of mantras and the recitation of poetry. "The term mantra is derived from a verbal root man-, which means think, and the suffix -tra, which often expresses instrumentality. The etymology therefore suggests the meaning, 'instrument to think'" (Staal 192) . The recitation of mantras involves blank facial expressions and absence of emotion and thought.
Facial expression and emotional content of vocalization are closely related, with particular orofacial musculature configurations resulting in particular vocal qualities, and the production of certain vocal tones and contours being dependent upon the instigation of certain facial expressions. (Rossing, Moore, and Wheeler 115) In contrast, reciting poetry typically involves emotions and prosodic features. to match the recorded tones of the modular synthesizer. For these recordings, the voltage distribution from the oscillator output was divided equally in both the first and third sections to provide a consistency of a rhythmic harmony. The Ping Div/Mult knob on the PEG was also set to /2 in order to achieve the slow, rhythmic drone.
In order to understand the words being phase vocoded, the listener is forced to listen closer. The recitation of verse 14 from the Dhammapada, "The Man Who is Awake", in the second section has prosodic features evident in both male and female vocalists. Both recitations were processed through the phase vocoder with the digitally generated vowel sounds. This recitation is improvised upon by the vocalists'
interpretation of the words. The vocalists' recitation entrains at certain points, and at other points the voices are staggered. Each vocalist recited the poem at his or her own pace, which was then arranged to correspond with each other in the software.
The isolation of the formants and consonant sounds is possible because of the time stretching capability in Ableton Live. The vocals were recorded at a tempo of 74 beats per minute, then stretched to a value of 322. This creates a stuttering pattern that allows one to clearly hear every consonant of the eight-syllable chant.
The use of reverb on the channel with the modular synthesizer can give the listener the sensation that he or she is in a cave or a cathedral. I believe reverb also adds to the spacious quality of sounds and creates a nostalgic and powerful feeling of drama.
Playing off this belief, at the conclusion of the composition, there is no more reverb.
Instead, there is FM synthesis at the end of the piece. I recorded this sound in Max/MSP to give a feeling of depth to the finale. In a concert hall, these low frequencies would add a great deep listening affect. At 6:37, the Heart Sutra is introduced, which is also a brief transitional section.
Both voices were phase vocoded at the same pitch and have different amounts of delay applied. There is reverb added to the last syllable spoken by the female to provide a smooth transition to the last section. The noise drops out at 6:51 to accentuate the male I was not aware of the moment When I first crossed the threshold of this life What was the power that made me open out into this vast mystery Like a bud in the forest at midnight! When in the morning, I looked upon the light, I felt in a moment that I was no stranger in this world. That the inscrutable, without name and form, Had taken me in its arms in the form of my own mother. Even so, in death, the same unknown will appear as ever known to me. And because I love this life, I know I shall love death as well. The child cries out, when from the right breast, the mother takes it away, In the very next moment, to find the left one in its consolation.
In his fear a man may shelter In mountains or in forests, In groves of sacred trees or in shrines. But how can he hide there from his sorrow? He who shelters in the way And travels with those who follow it Comes to see the four great truths. Concerning sorrow, The beginning of sorrow, The eightfold way And the end of sorrow. Then at last he is safe. He has shaken off sorrow. He is free. The awakened are few and hard to find. Happy is the house where a man awakes. Blessed is his birth. Blessed is the teaching of the way. Blessed is the understanding among those who follow it, And blessed is their determination. And blessed are those who revere The man who awakes and follows the way.
They are free from fear. They are free. They have crossed over the river of sorrow. (3x)
